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13.7200 SOV/137-59-5-10393 
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 136 (USSR) 


AUTHORS + Stepanov, ¥.V., Krokh, A.N., Kirillov, A.A, 
| eens 


TITLE: "SKU" Elactrodes for Electric Are Welding 


PERIODICAL: Sb, statey, Ural'’skily z-d tyazh, mashinostr, im. 8, Ordzhonikidze, 
1958, Nr 6, pp 28 - 40 


ABSTRACT; Weld jointswith flaky surfaces are more prone to rusting under 
tropical conditions than weld Joints with smooth surfaces, In this 
connection "K5A" electrodes were replaced by nsw "SK-U" electrodes 
ensuring the formation of angular and butt welds with minimum flaks 
formation on the surface (when welding in lower position). These 
electrodes correspond to the “E50A" type of GOST-2523-51 and ars 
designed for walding medium-carbon steel, Thea composition of the 
coating (in %); fluorspar 18, chalk 23, Ti dioxide (electrode type) 
7.5, Fe-Si (45%) 7.5, Fe-Mn 7.5, kaolin 6.5, Fe-powder, group A 

and B 30, water glass 25, Thicknesses of 1,25 - 1.35, 1.4 - 13.5 

and 1.45 - 1.5 mm are recommended for the coating of ealsetrodes of 
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4 mm, 5 mm and 6 mm diamter, respectively, Wire of SvO8 and SvOBA grade ts 

used, Welding is possible in all spatial positions of tne seam and is cerried 

out with a short d-e are of reverse polarity, The mechanical properties of 

the seam metal are 6p ee 50 kg/mm, a, 12 - 20 kgm/cm@ at room temperature, 

At -40°C, a, decreases down to 10 - 15 oda The electrodes ars not sensi- 

tive to rust. The seam metal did not show a considerable reduction of ay, Wo 
after heating up to 650°C, water quenching and holding for ten days, and after 
mecnanical aging. The following charasteristics of electrode melting are 

given: My, = 10,4 g/a.hour; Gy, = 10.7 g/a . hour. 
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Translation from; Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 121 (USSR) 


AUTHOR: Stepanov, V.V. { P 

jf \ 
TITLE: Investigations Into the Weldability of Stainless Chrome Steel 
of the Martensite Class 


PERIODICAL: Sb, statey, Ural'skiy z-d tyazh, mashinostr, im, 3. Ordzhoni- 
—_kidze, 1958, Nr 6, pp 50 - 70 
3 3 4 


ABSTRACT ; The author investigated weldability of 2Kn17, 2Kh13 and 3kh13" 
steels, The author shows the erroneous classification of steels 
with a high Cr content on the basis of estimating the weldability 
by the equivalent of C, When welding these steels without. pre- 
heating, Hp of the metal increases up to 512 in the zone adjacent 
to the seam, while the plastic properties diminish by a factor 
of 5 - 10, compared to the base metal in the initial state, Changes 
in the cooling rate at 650°C within a range of 4 to 38°C per 
second do not have a considerable effect on the hardness, In- 
creased C in steel within the range of grade composition causes 

Card 1/2 grain growth and a sharp reduction of plastic properties a, Yo 
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Investigations Into the Weldability of Stainless Chrome Steel of the Martensite 
Class 


(down to 0.5 kem/em*) . To prevent martensite formation, the cooling rate of 
the metal has to be reduced in the zone adjacent to the weld Joint down to 
0,01 ~ 0,015°C/sec, This can be achieved by welding with an energy of 
10,000 = 12,000 cal/om and using simlataneously preliminary preheating up 
to 600%, 
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SOV.) 3-59-10-18/39 
AUTHORS: Stepanov, V. VV. (Candidate Technical Seilences, Docent) 
Batmunoy, V. A., Sanok, N. A. (Engineers) 


TITLE: Electric Are Heating, of Ingmot Heads 
PERIODICAL: Stal', 1959, Nr 10, pp 913-916 (USSR) 


ABSTRACT: Industrial tests conducted at "Elektrostal'", "Dnepros- 
petsstal'" and "Azovstal'" plants (zavody "nlektrostal', 
"Dneprospetsstal'," "Asovstal'") as well as at. Kuzgnetsk 
Combine (Kuznetskiy «ombinat) corroborated the expediency 
of are heating of the ingot head metal, The portable 
experimental tnstallatton for cleetric are heating develop 
by Ural Heavy Machinery Plant (Uralmashzavod) proved 
reliable and economic. An arc of a carbon clectrode 80 
mm in diameter and 300-800 mm long and gripped by a water 
cooled holder is used. The electrode holder can be dis- 
placed along the column of the installation by 0.5 to 3m 
and turned around it by 180°. The circuit regulates the 

Card 1/3 length of the are with the help of an automatic head A-66, 
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SOV/133-5¢-10-18,/39 
Table 1 
Characteristics of electric arc heatine of ingot heads. 


Performance Arbitrary Inrot Desi nations” 
Figures 


Type of Steel 
Ingot Weight, t.. , 


Time of ingot holding 
before heating, min 


Period of arc ii aoa 
cation, min. . 


Shrinkage of metal, mm 


ee 
Arce current, amp. 


"ingots "A," "BL," "CO" were heated with flux OSTs-45, others with 
FU-7 flux with magnesia additions. 


is Arc voltage: 60 to 4o v, Card 2/3 
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Ls absent. 
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and 2 tables, 


ASSOCIATION: Ural Polytechnic Institut (Ural'skiy politekhniche 
institut), Ural Heavy Machinery Plant (Ural 'skiy 
tyazhelogo mashinostroyeniya) 
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AUTHOR : Stepanov, V.¥.,, Candidate of Technical Sciences 
TITLE; New Achievements in Welding Engineering in the German Democratic 
Republic 


PERIODICAL: | Svarochnoye proizvodstvo, 1960, No. 7, PP. Hoh, 


TEXT; A conference on the technolo of weldi was convened in Halle 
(German Democratic Republic) in October 1959.. Tne Conference was organized by 
the Chamber of Engineering and the Central Institute of Welding (TsIS), The 
Conference participants.came from the USSR, the German Federal Republic, the 
German Democratic Republic, Czechoslovakia, Poland, Bulgaria and other European | 
countries, The author cf this report was a delegate of TsP NTO MAShPROM, During va 
the stay in the German Democratic. Republic, the Soviet delegation visited TsIS, the 
Heavy Machinebuilding Plant iment E, Thaelmann, in Magdeburg, and the Chemical 


Machinebuilding Plant in Leine, TsIS is developing the,coating’ of metal surfaces 
with plastics by.spraying or dipping. The "Polyamid-V'Wplastics on a Nylon or 
Perlon base is used for this purpose, The wear resistance of steel surfaces 
coated with this material is higher than without the coating. "Polyamid-V" with 
graphite is used for coating shafts, Its electric conductivity is low and a 
layer vs 0.1-0.2 mm 13 sufficient to insursé a reliable insulation, TsIS is alsc 
Card 1/3 
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New Achievements in Welding Engineering in the German Democratic Republic 


working on method of welding plastic articles by high-frequency currents or air 
heated to 350°C, Semi-automatic welding of polyvinyl chlorides is widely used 
in construction engineering. Welding 18 performed by lap joints using the i 
(TP) burner, Sheets of any thickness can be lap-welded at a speed of 14 m/min, 

e weight of the burner manufactured by Paul Reinhardt in Halle, is 170 g. The 
er yad (FS) burner, manufactured by Bérthold in Goerlitz, is used for butt-welding 
without beveling of edges and filler wire. The weight of the tangas is 510 g, 
the welding speed is 2 mh, Gluing metais with epoxide resins?is of great ; 
interest, It may be performed in cold or hot state and will result in high / 
strength joints. TsIS developed also a plasma jet for welding conductors, semi. —~ 
conductors, insulators with high melting points, for gas cutting and applying 
plastic coatings. For welding heat resistant steel the Berlin Branch of TsIS 
developed electrodes whose coating contains 50% T102. This coating has 4 good 
electric conductivity, ensuring easy ignition of the are and stable burning. 

It can be used for vertical and overhead welding; the crack sensitivity of the 
weld metal is reduced, Tne electrodes are 6 mm in diameter and can be used for 
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New Achievements in Welding Engineering in the German Democratic Republic 


edie eee kg abreast hour. The Kjelberg plant designed a pistol for aro 
a - mm pins to steel surface 2 
Meee ee s at a welding current of 250-1,250 amps. JV 
== 
ASSOCIATION: Ural' skiy politekhnicheskiy institut imeni Kirova (Ural Polytechnic 
aa Olytecnnic 


Institute iment Kirov) 
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Regional scientific technological seminar of Ural Mountain 
region welders. Svar, proizv. no.6:47-48 Ve '63. (MIRA 16:12) 
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CPP s tonatic portable-type equipment for the electric heating 
of ingots and castings, Sbor, st. NIITIAZHMASHe Uralmashsevoda 
no. 3117-131 '64. (MIRA 1737) 
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AUTHOR: Rorisovich, Yor 57 Praobrazhonskhy, Ve Des Stopanov, Ve Ve 42 
a 4. oS : ut ct I aap, oe Bry 


ORG: ¢ phynies of the Barth Am, Qstus, Shmidts AN SSSR (Inst tut Piet 
zemli AN SSSR) 44,55. 
TITLE: N-002 three-channel seismic pon-recorder x) 


SOURCE: AN SSSR. Tnstitut fiziki zemli- Trudy, noe 355 1964, 30-35 


TOPIC TAGS: soismopraph, soismologic Anstrument, seismography, electronic circuit 
Vo, Ata Vo 4s 65 

ABSTRACT: This is a hot-pen recorder which was developed and tested at the 'Vibro~ 
pribor" Plant and which assuros clear records of scismic vibrations in the range fror 
0 to 3} eps at a double amplitude of up to 20 mn, This instrument was designed for 

usn as the recorder for capacitance or magnotoslectric seismographs using UPN ampli- | =; 
fliers (schematics for principal circuit, kinematic circuit, electrical circuit, photor 3% 
graph of 4nstrument, and diapram of hot pen are given). Orige art. has: 5 figures, 4 
1 table. [¥sB: Ve 1, NOe o 4 
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anov, V._V: (Doctor of technical sciences); Kozlov, N. A. (Engineer) 7 


AUTHOR: Step a: 
ORG: none AD) 


i TITLE: All-Union Welding Conference in Sverdlovsk 
SOURCE: Svarochnoye proizvodstvo, no. 2, 1966, bb-b5 


TOPIC TAGS: welding, friction welding, explosive welding, ultrasonic welding, vacuum 
diffusion bonding, electron beam welding, pressure welding, plasma welding, cold 
welding, electroslag welding, submerged arc welding, resistance welding, pulsed arc 
welding, surfacing, pulsed arc surfacing, brazing, welding machinery 


i 


ABSTRACT: The All-Union Scientific Conference on Welding was held | in Sverdlovsk __ 
18—~20 November 1965. / The conference was attended by representatives of 252 organiza~ 
tions from 112 towns.” Problems of new welding techniques and improvement of weld 


quality were discussed. A. S. Gel'man and K. V. Lynbavskiy, Doctors of Technical j 
heir | 
— 


Sciences (TsNIITMASH), read a report on new welding methods and prospects of t 
Friction-explosive , ultrasonic, vacuum-di ffusion, 


~beam, and other welding methods developed 


S. M. Taz'ba, Candidate of Technical 
at the elec- is 


application in machine building. 
radio-frequency, resistance-arc, electron 
during the last 5—10 years were discussed. 
Sciences (WNITESO) , speaking about new welding equipment, pointed out th 
21.791:006,3 ae 
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L_17993~66 
ACC NR: AP6006190 
trical equipment industry turns 
and special welding machines. 

1958. 


ampcurrent and multistation rectifiers for 


weight welders for carbon dioxide-shielded arc welding 
~shielded arc welding. 


three-phase welders for gas 
of the UGER-300 type units 
metals will begin soon. 


for gas-shielded 


pressure-welding machines (resistence, contact arc, 
). B. S. Bril', Chief 
f new welding techniques in the Central Ural economic region 


sonic welding, diffusion welding, etc. 
duction and development o 


and stated that during the last seven years 


machine building increased two times and that in metallurgical machinery, 
have large specialized welding shops. 


A number of Ural plants 
welding rose 
creased 4.4 times, 
welding 1.3 times. 
stated that 
assemblies. Submerged-arc welding 


welding, pulsed-are welding 


as hf brazing! 
Candidate of Technical Sciedtes, 


at the Chelyabinsk Polytechnical Institute. 
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New equipment includes silicon and selenium 


Among new equipment an important allotment is set for 


from 31% in 1958 to 52% in 1965. The use 
that of electroslag welding 
I. F. Kobzev, Chief Welder of the Chelyabinsk Tractor Plant, 


dern mechanized welding methods are applied in making tractor sub- 
, resistagce welding, friction welding piectroslag 
among the methods used% 5. A. Es'kov, 
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Tt is expected that lot production 
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1500 and 


arc cutt 


friction and cold welding, ultra- 
Welder, outlined the intro- 


the number of welded structures in gener 
three times. 
The share of mechanize 
of resistance welding in- 
and that of submerged-arc 


ng!3.2 times, 


reviewed scientific research on welding carried out 


The weld strength of new {mproved types 
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Khismatulin, and_A. G. Kolmakov, Engineers (NIIKhIMMASha) , reported on welding of heat- 


, treated medium-al loy steels in making high-pressure vessels. « {ND} 
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STEPANOV, V.¥Ye,, inzh, 
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“Mothod of calculating call fraquancies in dial-type comunicatica 
systems. Vest. TSNIL MPS no. 5218-23 J1 '58, (MIRA 11:3) 
(Raiircads—Conmunication syateme ) 
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CHEBOTAREV, Yu.P,, kand. tekhn. nauk ;STEPANOV, ¥. Ye., insh, 
Amplifiers without differentiating systeas operating in dispatcher 
networks, Avton, telem, 1 sviaz’ 3 no.11:10-13 MB 59 (MIRA 13:3) 
(Transistor amplifiers) (Railroads--Electronic eq: ipment ) 
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24 STEPANOV, y.Ye., inzh. 
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Effect of interferences on the receiver of harmonic selective signaling. 
vest. TSNII MPS 19 no.3:46-50 '60. (MIRA 13:10) 
(Electric railroads—-Signaling) 
(Radio frequency modulation--Receivers and reception) 
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USTINSKIY, AeAe; STEPANOV, V.Ye., starshiy inzh.; LYUBIMOV, A.V., inzh.; 


SHATOKHINA, A.A., inzh.; KOVGANKO, E.I., starshiy latorant 


Measures for improving railroad radio communications with selective 
ringing. Avtom., telem. i.sviaz’ 6 no.3:21-25 Mr ‘'62. 

(HIRA 15:3) 
1. Rukovoditel' laboratorii provodnykh i radioreleynykh svyazey 
Vsesoyuznopo nauchno-issledovatel’ skogo instituta zheleznodorozhnogo 
transporta Ministerstva putey soobshcheniya (for Ustinskiy). 
2. Laboratoriya provodnykh i radioreleynykh svyazey Vsesoyuznogo 
nauchno-issledovatel*skogo instituta zheleznodorozhnogo. transporta 
Ministerstva putey sootshcheniya (for Stepanov, Lyubimov, Shatokhina, 
Kovganko). 

(Railroads--Communication systems ) 
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audio ringing. 
(MIRA 1524) 
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CHEBSTAREV, Yurdy Pavlovich: SIEPANOV, Vladimir Yevgen'yevich; 
TUMARKINA, I.J., red. _ 


[Station selective communication system with voice~ 

frequency ringing] Postantsionnaia izbiratel'nada sviaz! 

s tonal'nym vyzover, Moskva, Transport, 1965. 79 p. 
(MIRA 18:7) 
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USSR/Physics Jul/Aug 48 
Solar Phenomena 
Sunspots 


“Regularities in the Formation of Sunspots,” V. Ye. 
Stepanov, Astronomical Observatory, L'vov State U 
iment I. Frank, 64 pp 


"Astron Zhur” Vol XXV, No & 
Investigates relation between occurrence of sun- 


spots and position of sun's magnetic axis, using 
data from Greenwich and USSR observatories. 
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Sun-—Prominences 


Observations of chromospheric ejections. 
Uch.zap.L'vov.un. 15, No,» hy 1949- 


1. 
9. Monthly List of Russian Accessions, Library of Congress, August 1952 3558, Unc 
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STEPANOY, V. YE. 
Sun Spots 
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Electromugnetic nature of sun spo 
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9. Monthly List of Russian Accessions, Library of Congress , August 1952 WF, Uncl. 


— 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5 


RON: Se Reet eT ME aA eee Sek, SEMAN ELE UR Reece ae ENED EH cera Bene 


Bed Be Je SPD Rus ubabage ilar les Prooa ra 4 


STEPANOV, V.Yea., dotsent. 
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STEPANOV, V.Ye., dotsent; KOPYSTYANSKIY, A.A., starahiy nauchnyy 
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t resolving 
Diffraction spectrograph with double image and grea ; 
power. Dop.ta pov.L'viv.un, no.4, pt.2:74 '53. (MERA 9:11) 


(Spectrograph) 
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SEVERNYY, A.B.; STEPAMOV, V.Yo. 


tic fielda of sunspots at the 
oF oneee Isy Krym.astrofix.obser. 
(MIRA 13:4) 


First observations 
Crimena Astrophysical Observatory. 
16:3-11 '56. 

: (Sunspote) (Magnetic fields) 
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Probleme in determining the temperature of sunspots. 
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(Sunspots) 
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STEPANOV, V. Ye. 
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Stepped structure of sunspot penumbra. (MIRA 12:1) 
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NIKULIN, NoS.; SEVERNYY, Be; STBPANOY, Vota. 


and radial velocity on the solar 


Meamuring weak magnetic fields 157, (MIRA 1123) 


surface,. Astron, teir. no, 183:9-13 Jl 


reymekaya astrofizicheskaya observatoriya,. 
i (Photoelectric neasurements) (Magnetic fields) (Sun) 
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STEPANOV, V.Ye. 


local magnetic fields, fine chromospheric structure, and filanents 
in the line Hg. Isv. KErym. astrofiz. obser. 20:52-66 '58. 
(MIRA 13:3) 
(Spectrum, Solar) (Magnetic fields) 
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24. 62/0 gov/58-59-7-16531 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, P 267 (USSR) 


AUTHOR: Stepanov, v.Ye. \ 
4 
TITLE: The Absorption coefficient of At Reverse Zeeman Effect in the 


oms in the Re 
ection oO 


Case of an Arbitrary Dire f the Magnetic Field 


PERIODICAL: Krymsk, astrofiz, observ., 1958, Vol 18, pp 136 - 150 (English 


Izv. Kry 


résumé) 


ABSTRACT : The author carries out a classical calculation of the complex refractive 


index and absorption 5 s in a magnetic field of arbitrary 
direction in the simp an split neral 
cage when a b 


decomposes into 
corresponding t 
The characte ch compon 
on the direction of the magnetic varies with the 
frequency within the line limits. 
polarization takes place, which changes 
Card 1/2 Line center and into circular polarization at the two 
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67215 


SOV/58-59-7-16531 


The Absorption Coefficient of Atoms in the Reverse Zeeman Effect in the Case of an 
Arbitrary Direction of the Magnetic Pield 


In longitudinal and transverse fields, as well as in the case of the complete separation 

of the Zeeman components, the polarization of the S, and s_ components becomes independent ; 
of the frequency. The mutual orthogonality of the two absorption coefficients enables one 
to make allowance for them independently of one another and to set up two independent 
transfer equations when solving astrophysical problems. The bibliography contains 12 
titles, 


L.A. Vaynshteyn 
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S0V/35-59-8-6359 
2. 12Q10 
Translation from: Referativnyy zhurnal, Astronomiya i Geodeziya, 1959, 
Nr 8, p 38 
AUTHORS ; Nikulin, N.S., Severnyy, A.B., Stepanov, V.Ye. 
Pn ns Se EE 
TITLE: ny Solar Magnetograph oF the Crimean Astrophysical Observatory 
Re —_—————— = SS  — 
\r 
PERIODICAL: Izv. Krymsk, astrofiz. observ, 1958, Vol 19, pp 3 - 19 (Engl. 
summary) 
ABSTRACT: A device of the Crimean Astrophysical Observatory of AS USSR, 


designed for measuring weak magnetic fields is described, The 
device is based on the design of Babcock magnetograph (RZhAstr, 
1955, Nr 3, 1072). The measurement method is based on the 
alternate suppression of the components of magnetically split 
absorption lines. It is shown, on the example of the line 
5250,.218, that the fluctuation of the flux amounts to 0.8% when 
this line is split in a field of ™10 gauss. A theoretical 
analysis of the capacities of FEU VEI photomultipliers, employed 
jointly with the tower telescope of the Crimean Astrophysical 
Card 1/3 Observatory, yields ~v 0.2 gauss as @ limiting magnitude of 
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S0V/35-59-8-6359 
Solar Magnetograph of the Crimean Astrophysical Observatory 


measurable fields. A 10-m spectrograph with a grid producing the light 
concentration of the 5th order in the green region (dispersion is 0.2 A/mm) 

{gs used in the design of the magnetograph, Two slits, 0,04 A wide each, 
separated from each other by 0.06 A are located in the spectrograph focal 

plane. In front of the entrance slit of the spectrograph, there is an electro- 
nic optical modulator, a plate of ammonium hydrophosphate cut out perpendicular 
to the crystal axis. When the voltage ( ~ 4.6 kv) is fed to the plate, it be- 
comes double-refracting ; 4f the voltage is varied, one can modulate by the 
circularly_polarized signal, In this way, @ constant flux & with the modulated 
addition a: 4 hits the FEU photocathode through each of the exit slits. Signals 
from two FEU are fed into a differential amplifier employing 4 6N2P tube; the 
sonstant components of the anode voltage are mutually compensated in the ampli- 
fier, and the modulated (at a frequency of 12h ops) signal is doubled, Then 

the signal is amplified in narrow-band amplifier (of the 28-IM type) and, after 
demodulation, is recorded by an EPP-09*self-recorder. The modulation is performed 
by an electromagnetic relay which is fed through 2 phase-inverter from a fre- 
quency modulation pickup and which 4s connected, through an RC filter, to the 
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SOV/35-59-8-6359 
Solar Magnetograph of the Crimean Astrophysical Observatory 


control grids of a differential cathode follower. In distinction from the 
Babcock magnetograph, the compensator of radial velocities functions auto- 
matically. When the lines in the exit slits are displaced, a difference in 
voltage arises between the FEU anodes, This difference is amplified by the 
amplifier and gives rise to the rotation of a line-shifter which brings the 
line back into a symmetric position relative to the slits, The method of 
adjustment of the device is described, The authors show the reproducibility 
of recording, the recording at different time constants and different slit 
heights, The operational slit height is 10 to 30'', an example is presented 
of the chart of magnetic intensity isolines for a portion of the solar surface, 


G.M. Nikol'skiy 
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Translation from: Referativnyy zhurnal, Geofizika, 1959, Nr 3, p 139 (USSR) 


AUTHOR: Stepanov, V.Ye, 
a aa 


TITLE: On the Theory of the Formation of Absorption Lines in a Magnetic 
Field and of Fe A 6173 K Line Contours in a Sunspot Spectrum 


\ 
PERIODICAL: Izv. Krymsk, astrofiz. observ., 1958, Vol 19, pp 20 - 45 (Engl, we 
Res.) 


ABSTRACT: The article has not been abstracted. 


Card 1/1 


» 
fog: 


sl psRSOR TT econ sweeten np etre ee ee RIE PEL eRe ERR Rees 
; Ea vet tm PEER NSS NERO OSAUA AD SSS] SEPALS AMY Ts ces td Ya: aS TA Lt PCRS SVR ARE 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5" 


"APPRO : 
me VED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5 


SARS 
ere LN 


6 Se 


parla Ue Sy REALS E Oe NORM SLICE STAs USSR aaa pe desen SR ESE WT © 


£7357 


3/036 /60/000/012/015/919 
3,15Y0 (062,028, 168) A001/A003 


Translation from: Referativnyy zhurnal, Astronomiya 1 Seodeziya, 196C, No, le, 


pp. 52-53, # 12292 


AUTHORS: Stepangs Vv. Ye., 


TITLE: Brightness of Floccull, Magnetic Fields 


Petrova, N. N. 

ara Heating Mecnanisms 
PERIODICAL: Izv. Krymsk. astrofiz. observ., 1959, Vol. 21, pp. 192-179 (English 
summary) 


TEXT: In fields with H ~70 gauss the brightness of floccull increases on afi 
average with increasing field intensity. This correlation is very exact in indivi- 
dual formations. Magnetic field determines the share of flocculi., Tne lines of 
equal brightness are closely similar to isogausses, in fields witn E> 79 gauss, 
the brightness of floceuli decreases with increasing field intensity. As a 

result, formations acquire the annular structure, sometimes of irregular snépe, 

but centers of the rings, 1. @., their darkest parts, eoineide with the strongest 
intensity of the field, Floceult surrounding sunspots are also of the annular 
shape, A study of flocculi appearance variations and magnetic fields with time 
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Brightness of Flocculi, Magnetic Fields and Heating Mechanisms 


has shown that magnetiz fields affect the formation of flocculi, Convergence and 
divergence of magnetic force lines renders flocculi more compact cr diffuse 
respectively, The origination of a weak field leads to flocculi appearance, in 
regions where flares oceur, the brightness of chromospheric formations does not 

follow the above mentioned regularities on the day of a flare. There exist *wo 
mechanisms of flocculi origination. The first mechanism is connected with develop-  / 
ment of fast processes: flares and, possibly, "whiskers", In these cases the 
floccula appears as a result of the flare afterglcw and the propagation of a snock- 
wave, The second mechanism is also of electromagnetic nature and apparently 

eonnected with the absorption of magnetohydrodynamic waves and dissipation of 
disturbances in regions where the intensity of a field, carried by the wave, is 

higher than the intensity of the xternal field. The magnitude of intensity in 
magnetohydrodynamic waves is estimated. The absorption of the energy of these 
waves gives rise to the heating of flocculi region at frequercies Ww > 0.1 sec 
In the region of sunspots the energy of the waves is higher, ty two oriers of 
magnitude, than the energy of waves in other regions of the active zone. The 
regions of maximum field may appear as those regions threugh which tremerdous 
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Brightness of Flocculi, Magnetic Flelds ard Heating Mechar:isms 


amounts of energy are transferred by waves from subphotosphert: and phetospheric 
layers into the corona, without a noticeable absorption in the chromosphere, Tne 
difficulties are listed which arise in explaining the heatirg of flocouli hy she 
absorption of magnetohydordynamic waves. There are 29 references, 


Autnors' summary 


Translator's note: This is the full translation of the original Russian abstract, 
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Translation trom: Referativnyy zhurnal, Seofizika, 1961, No. 3, pp. 5-6, # 3Ghe 


AUTHOR: Stepanev, V 
TIGLE: The Motion of Ca’ ir, the Chromosphere and the Connection of the 
Motion With Magnetic Fields xX 
PERIODICAL: “Izv. Krymsk, astrofiz. ovserv.", 1960, No. 23, PP. 184-211 (English 
summary) 
TEXT: fhe Krymskay4 astrofizicheskaya coservatertye (Crimean Astropnysical 


J 

Observaterv, carried cut measurements of “he longitudinal magnetic fteld from the 
line Fe X 5,250 R, the ray speeds, and the brightness in the line HCat by the 

aid of a magnetograph and a recorder of ray speeds, ‘Sne ray speed dred above the 
active sun regions in ths Sloceult ard tile uniisturped regions of the chromosphere 
was investigated. dne cay speeds were compared with the aistribution of the mag- 
netic field on ‘he photesphere level, the existence of wide regions with Liftings 
and sinkings of g2s in tne chromosphere was established, the extension of wnich 
attains to 200,000 km, The moticr in these regions has the character of a large- 
scaie turbulence. The characteristical scale of tne elements 1s 5,000 - 20,000 
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The Motion of Cat in the Chremosphere and the Conneoticn of the Motion With 
Magnetic Fields 


km, and the life-time +s about 7 hours, The total averags speed of the turbulent 
elements 1s equal to 3.6 km/sec, In the undisturbed chremesphere, the average 
speed of lifting of gas 1s equal to -0.96 km/sec, and that of sinking 1s +1.25 kn/ 
sec, The area, in which the liftings proceed, 158 S6% of the total area of the 
undisturped chromosphere. The total stream of tne lifted mass is equal to the 
sinking stream, in the fFiceceullt, the average gas lifting speed is equai to -0,97 
km/sec, and that of sinking is +1.7 km/sec. The sinking of gas proceeds in an 
area which is more than thrice ag much as the lifting area, The mass stream of 
sinking gas is four times greater than that of +he lifting mass, Apparently, the 
excess in sinking mass is compensated by ejections of matter in instationary 
processes (flares, "whiekers’, ejections). The speeds of lifting and sinking 
increase with increasing brightness of the floceul1, In particularly bright 
floceuli, the lifting speed is on an average equai to -1.3 km/sec, and the sinking 
speed is +2.3 km/sec, if the flocculus exists above a section with a magnetic 
field with one polarity, the gas 1s sinking in the fioectlus in the line Hz, and 
lifting motions take place around the floccu.us. f tne flocculus is located 
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The Motion of Cat in the Chromosaphere and the Connection of the Motion With 
Magnetic Fields 


above magnetic fieids of different polarities, the variation in the polarity is 
accompanied by a variation in sign of the ray speed, Hereat, gas sinking proceeds 
over sections with an intense magnetic field, In the vicinity of regicns with 
intense magnetic fields and high values of Oulyr, une zero line of speed passes 
through near the zero lina of the magnetic field or coincides with this, Between 
two considerably remote sections with intense magnetic fields, two lines of zero 
Speed pass through. The existence cf a magnetic field considerably varies the 
shape of the speed distribution curve. Speeds of yll 21.2 km/sec occur twice as x 
much and higher mere often than in the absence of a magnstic field, The general 
character of motion above magnetic fields corroborates the conception cn a gas 
moticn along the tubes of rorce of a magnetic field. 


Author's summary 


Translator's note: This is the full translation of the original Russian abstract, 
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Magnetic intensification of absorption lines. Izv. Kryn.astrofiz.e 
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(Magnetic fields (Cosmic physics )) (atsorption spectra) 
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S/0 35/6 1 (000/503/032/048 
P, AOOL/ALG1 
3, / 940 
AUTHOR: Stepanov, V.Ye, 


TITLE; The determination of magnetic tield gradient in the Sun's photosphere 


PERIODICAL: Keferativnyy zhurnal. Astronomiya 1 Geodeziya, no, 3, 1961, 53, ab- 
stract 3A453 ("Izv, Krymsk. astrofiz. observ.", 1060, v. 22, 42.48, 
Engl. summary) 


TEXT: Magnetic flelds at two photcspheric levels, differing in altitude, 
are determined from the recerds of the Longitudinal component cr magnetic field in- 
tensity in the active zone of the Sun's surface, made with the magnetograph ci tne 
Crimean Astrophysical Observatory AS USSK, cn the basis of near and far wings of 
the NaD, line, It has teen established that magnetic rield in the eg ate in- 
creases with the depth, and its cnange is equal on an average? 1s 0 026-6 O35 gauss/ 
km, There are 6 references, 


Author's summary 


[Abstracter's note: Complete translation] 
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AUTHOR : Stepanov, V.Ye. 

TITLE: Dependence of solar magnetograph readings on the strengtn and 


orientation of the field 


PERIODICAL: Referativnyy zhurnal. Astronomiya i Geodeziya, no. 9, 1951, 58, ab- 
stract 9A519 ("Izv. Krymsk, astrofiz. observ.", 1960, v. 23, 2gl- 
298, Engl, summary) 


TEXT: The author considers the problem of the range of strength variation 

of a magnetic field, measured with a solar magnetograph, for which the signal 

in the magnetograph still remains to be proportional to Heos 7, where pis angle 
between vector H and the line-of-sight. The signal in the magnetograph, while 
measuring the Zeeman effect in a corresponding absorption line, is proportional 

to function P (H, tN) determined by the profile of the line, The author uses 

the theory of origination of absorption lines at the Zeeman triplet effect and 

a certain model of the photosphere; he calculates the profile for the PeI line e4 
}. 5250 and the magnitude of signal deviation in the magnetograph from the pro- 
portionality to the Heos y-value, The calculation is carried out fer both in- 
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finitesimal narrow and finite widths of the magnetograph output slit, Ata 
finite slit width (0,035 A), the signal in the magnetograph is proportional to 
Heos 7 for H < 200 gauss, For higher values of magnetic field, underestimated 
field strengths are obtained, In large sunspots, where {7 - and G -ccmponents 
can be observed simultaneously after the analyzer (depolarization effect), these 
estimates of accuracy are inapplicable, In the case of a longitudinal effect in 
the D, Na-line, at symmetrical position (in relation to the core of the line) of 
the magnetograph slits, the signal is proportional to field H at H < 500 gauss. 
In this case it is still possible to determine the gradient of the magnetic 
field by singling out, by the slit, of different sections in the line wing. For 
large field magnitudes, even at a purely longitudinal case, underestimated values 
of field vector are obtained, There are 8 references. 


E. Mogilevskiy 


[Abstracter's note; Complete translation] 


Card 2/2 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5" 


| “APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5 


oa oS ES Sao aa SS BES aS al 2S ER BATS SLE ERPS ESSERE TSE WS bs ey Se 


$/058/6 1/000 /007/014 /086 
34,3400 A001/A101 
AUTHOR: Stepanov, V.Ye, 
TITLE; Coefficient of absorption of atoms in the reverse Zeeman effect at 


arbitrary multiplicity 


PERIODICAL; Referativnyy zhurnal, Pizika, no, 7, 1961, 105, abstract Tis" Izv. 
Krymsk, astrofiz, observ.”, 1960, v.24, 293-300, Engl. summary ) 


TEXT: The author proves coincidence of coefficient of emission and coef- 
ficient of absorption with respéct to the form of their dependence on the wave- 
length and the angle between the direction of magnetic field and propagation of 
light. In his proof, the author made use of the method of decomposition of po- 
larized triplet radiation in the Zeeman effect into two beams with mutually or- 
thogonal polarization, The expression for coefficient of absorption presented 
4n beams with mitually orthogonal polarization is generalized to the case of 
arbitrary splitting at dipole radiation for such fields in which the effect of 
Paschen-Back does not appear, e 


[Abstracter's note: Complete translation] 
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TITLE: The Absorption Coefficient in the Inverse Zeeman 


Effect/for an Arbitrary Multiplet Splitting and 
the Transfer Equation for Light with Mutually 
Perpendicular Polarisations 


PERIODICAL: Castronomicheskiy zhurnal. 1960, Vol. 37, No. 4, 
pp. 651 - O41 
TEXT: A magnetic field gives rise to the splitting of 
energy levels and thus removes the degeneracy. The contours 
and the equivalent widths of absorption lines alter when the 
magnetic field is introduced. An increase in the equivalent 
width leads to an effective increase in the turbulent velocity, / 


when the latter is determined from the growth curve, and thus 
introduces an error into the estimation of the chemical 
composition. The form of the contour and the distribution of 
polarisation within an absorption line can be used to obtain 
information about the magnitude, the direction and also the 
variation of the magnetic-field strengthwith altitude. These 
spectroscopic data can only be interpreted if the mechanism of 
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The Absorption Coefficient in the Inverse Zeeman Effect for 
an Arbitrary Multiplet Splitting and the Transfer Equation 
for Light with Mutually Perpendicular Polarisations 


formation of the absorption lines is known. Thus, 
Unno (Ref. 1) and Warwick (Ref. 2) have discussed the theory of 
formation of absorption lines in the case of triplets. The va 
transfer equations derived by Unno are, however. not very 

useful in practice. On the other hand, the theory developed 

by Warwick is said to be incorrect. The expression for the 
absorption coefficient in the inverse Zeeman effect for a 
longitudinal and transverse magnetic field has been widely 

used in astrophysics (Refs. 3-7). The approximate expression 

for the absorption coefficient in the case of an inclined field 

was given by Lorentz Ref. 8) for some special cases 

(2 =O and yY = 45°). However. in general, one has to 

deal with magnetic fields having 3n arbitrary orientation. 

In previous papers (Refs. 3-7) the present author has given 

a derivation of the absorption coefficient for the case of 
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triplet splitting in an inclined field. Derivations were 
also given of the radiation transfer equations and these were 
solved for a number of special cases-~ It was shown (Ref. 9) 
that the effective absorption coefficient can be expressed 

in terms of the following two coefficients: 


~ 1 
. | 2 
Ss, = ~ | + S,) + eee “ s, - S,)sin Y+ 
= 2 2 
eae (1) 
7 (28. .- S, - 5S Ne tt (S, - S )? 2, Fs 
+ : aed 17 32 sin yY + l 3! cos ¥ 


where y is the angle between the direction of the 


magnetic field and the line of sight, and Sy: Ss) and Ss, 
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t ; 
aré)epsorption coefficients in the case of the transverse and 
longitudinal Zeeman effects. Ss corresponds to two mutually 


perpendicular polarisation states: / 
PE aanaee womens mm. eye Tne ni tae sn cmenagy a 
2 4 2 2 
sin y+(S,-S,) cos y ! 


L 2 \ i 1 a 
Dy g(28, ~ S,; ~S))san'ys\/ (28, - 8-52) 
| -4—-—__——_——___ ———__—_—_—__———_—— e?070—— 
D ” 
A (S, S,)cos ¥ (2) 


where Diy and D. are the components of the displacement 


vector in the light wave absorbed by the atoms (Fig. 1). In 

the present paper, this theory 18 generalised and an expression 
is obtained for the absorption coefficient in the inverse : 
Zeeman effect in the general case of multiplet splitting. 
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A general transfer equation is also obtained for all the 
mechanisms of interaction between the medium and the 
radiation for rays with mutually Perpendicular polarisations. 
The intensity distribution in the Sub-components is taken into 
account. Various theories of formation of absorption lines 
in an inclined Magnetic field are discussed and it is shown 
that Unno‘s transfer equations (Ref. 1) are equivalent to the 
transfer equations for rays with mutually Perpendicular 
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E032/E514 
AUTHORS: Boyarchuk, A.A., Yefimov, Yu. S. and Stepanov, V.Ye. 
TITLE : The Increase in Equivalent Widths of Absorption Lines 


in a Magnetic Field 


PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol.37, No.5, 
pp. 812-823 , 


TEXT: The theory of the inverse Zeeman effect developed in 
Refs, 1-3 is used to determine the magnetic “broadening of equiva- « 
lent widths as a function of the nature of the splitting, the 
strength and direction of the magnetic field and the physical 

state of the atmospheres. The magnetic broadening of an absorp- 
tion line is defined by 


x 
Ww 
q = In W, (1) 
where W" is the broadened line width and W is the line width 
in the absence of a magnetic field. The calculations are carried 
out for the following lines: FeI, FeII, NdII, EuII and LaII. It 


is found that the magnetic broadening in a longitudinal field 
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The Increase in Equivalent Widths of Absorption Lines in a 
Magnetic Field 


increases linearly with n6, where n is the number of 

components and 6 is the distance between neighbouring sub- 
components, It is assumed that LS-<coupling is operative. When 
the magnetic field is at an angle to the line of sight, there 

is an additional broadening due to blending of sub-component 

groups with different polarizations, In this case the broadening 
depends on the intensity distributions in the sub-components of 
the splitting and increases with this angle. This increase is 
most rapid between 0 and 50° and then tends to level off, The 
magnetic broadening is proportional to the intensity of the 
magnetic field for all fields observed in the atmospheres of 
magnetic stars, The broadening decreases with increasing turbulent 
velocity and damping constant. The dependence of the magnetic 
broadening on the number Xo of absorbing atoms is more complica- 
ted. At first, the broadening increases with x , it then 
reaches a maximum at x_ = 160 and slowly tends to zero thereafter. 
General expressions are derived for calculating the magnetic 
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broadening as functions of the magnetic field, the angle between 

the magnetic field and the line of sight, the number of absorbing 
atoms and the damping constant. It is shown that the formula 

given by Warwick (Ref.9) is incorrect and cannot be used in the 
calculation of the equivalent widths of lines in a magnetic field. 
An estimate is given of the role played by the magnetic field in 
determining the abundances of elements in the atmospheres of \ 
magnetic stars. It is shown that the magnetic field cannot give —_— 
rise to the observed broadening of rare-earth lines and that 

their excess abundance in peculiar A stars is real. A study is 
also made of the effect of the magnetic field on the growth curve 
for sunspots. The magnetic field tends to produce a rise of the 
curve as a whole. In the linear part of the curve the broadening 

is very small and tends to zero for large x_. In_ order to 
determine the effect of the magnetic broadening in‘Sunspots, it is 
necessary to plot growth curves separately for spots in the 
neighbourhood of the centre of the solar disc and those near its 
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limb, In order to determine the physical conditions in sunspots, 
the growth curve must be corrected for the effect of the magnetic 
field. Acknowledgment is made to T. S. Galkina for assistance in 


the numerical calculations. There are & figures, 4 tables and 
15 references: 6 Soviet, 2 German and 7 English. 


ASSOCIATION: Krymskaya astrofizicheskaya observatoriya 
Akademii nauk SSSR 


(Crimean Astrophysical Observatory, Academy of 
Sciences USSR) 
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S/035/62/000/005/0h4 /098 
A055/A101 


AUTHOR: SEED BION, Vv. ‘Ye. 


TITLE: : On the problem Senesraine the movement at various levels of the 
Sun's atmosphere 


PERIODICAL: Referativnyy zhurnal, Astronomiya i Geodeziya, no. 5,1962, 48, | 
abstract 5A368 ("Izv. Krymsk. astrofiz. observ.", 1961, 25, 154 - 


173, English summary) 


TEXT: On the basis of photoelectric recordings, the author investigates 

the tangential movements in the chromosphere in the region of the floccull fields, 

anid the movements at the photosphere level. He shows that, in the case of 70% of J 
all flocculi, gas flows in through their outer boundaries. The flow-in rate is, a 
on the average, 0.6 km/sec for all floceuli. At the photosphere’ level, the field 

of velocities has a very complicated structure. The regions of upyard and down- 

ward movements of the gas have an extent that reaches often 1.5:107 km. In certain 
parts of these regions, there are zones with opposite direction of movement, which 
renders the velocity field picture multiconnected. The average characteristic 
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size of the movement elements depends on the maximum velocity. In the presence 
of a velocity superior to 300 m/sec, the average characteristic size is equal to V/ 
0.5°10° km. The maximum velocity of large-scale movements observed in the photo- _— 


sphere outside of the sunspots is equal to 450 m/sec. The distribution of the 
velocities corresponds - as it does in the sub-photospheric layers (RZhAstr, 1957; 
no. 10, 8233) - to the Pearson distribution. The RMS velocity is twice the velo- 
city in the sub-photospheric layers; it is equal to 76 m/sec. The comparison of 
tne movements with the magnetic field charts reveals that, in the photospnere, 
matter can move easily in the direction perpendicular to the magnetic field force 
tires, and that a polarity change is not accompanied by a change in the cirection 
> cssamect. ats indicates the absence of the "freezing-in" of the magnetic 
fone the matter. The velocity field in the sunspots and in their vicinity 

Faeerat of? of tne gas from the active region at the photosphere level. The 
wein of the gas througn the floceuli boundaries, the downward movement of the 
uli, its flow-off at the photosphere Level below the flocculi and 
s Upward movement in the nearest vicinity of the floeculi are indicative of the 
esence of a gas circulation, similar to the circulation that occurs over the 
ts. However, the flow of tne gas entering the floceuli is by an order smaller 
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wlan the flow of the gas in the downward radial direction; this shows the reality 
of the observed excess of the downward flow of gas over the upward flow. Apparent- 
ly, small-area sections do really exist in the chromosphere, from which matter is 
ejected into the corona at enormous velocities, that are not recorded by the meas- 
uring device. Hign tangential velocities in the chromosphere and the relative im- 
mobility of the fine structure flocculi elements, observed in the Ha, K3 and Call 
lines, are indicative of the localization of the exciting agent in the photo- 
spneric and sub-photospheric layers. Large-scale movements, whose characteristic 
size is ~l km, are observed in the chromosphere, the photosphere and tne sub- 
photospheric layers., Medium-scale movements of elements, whose characteristic 
size is 4.103 - 2°10 m, also occur in the chromosphere and tne photosphere. 
The existence of smaller-scale movements speaks for the hierarchical structure of 
turoulent movements in the atmosphere of the Sun; the turbulent movement energy 
dissipation in tne Sun's atmosphere is by 3 orders greater than in the chromosprere J 
in the sub-photospneric layers, it is by 4 orders greater than in the chromosphere. g» 
There are 27 references. 

Author's summary 
{Abstracter's note: Complete translation] 
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A055/A101 
AUTHOR: Stepanov, Vv. E. ‘ 
TITLE s Determination of the average gradient of the magnetic field in the 
chromosphere 


PERIODICAL: Referativnyy zhurnal, Astronomiya i Geodeziya, no. 5, .1962, 51, 
abstract 5A301 ("Izv. Krymsk. astrofiz., observ.", 1961, 25, i74 - 
179, English summary) 


TEXT ; On the basis of photoelectric recordings of magnetic fields in the 
chromosphere (from lines H3, CaII) and in the photosphere (from line Fe A5250), 

the author determines the variation of the field strength with height. Tne mag- / 
netic Field gradient at 50 gauss strength in the photosphere is 0.01 geuss/kn. 
Tae magnetic field penetrates easily into the chromosphere, and its variation 
with neight is slower than in the photospnere. The greater is the field strength, 
the greater is the field gradient. : 


es 


Author's summary 
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- 8/712/62/027/000/007/015 
24,67 /0 4001/4101 
AUTHOR: = _Stepanov, V. Ye. _ 
TITLE; Radiative equilibrium equations in BENDS EES of magnetic stars 
SOURCE; Axademiya nauk SSSR. Krymskaya astrofizicheskaya ORRSTVahertya: 
Izvestiya. v. 27, 1962, 140 ~ 147 4 
TEXT; The author derived in a previous work published in the same Jjour~ t 
l, v. 19, 1958, p. 20, equations for radiation transfer at the presence of a . 


magnetic field. Conditions for radiative a were expressed in ‘che fol- 
lowing form; : 


dw 

teates ie Steal) e+e. 4 5, (@) al? 
| ar yer : 

r d d ») 

uy 4) 

yoo. im, { 1,(0) Gem f ry.(0) $2]. 
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In the present work the author develops a method for calculating coefficients 
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Kk, and m, on assumption of purely coherent scattering in frequency and condition 


of stationary state. The expressions derived for these coefficients are func- 
tions of optical depth. Under certain conditions these quantities are equal to 
unity; if they do differ from unity, the amount of difference indicates the 
degree of optical orientation of atoms arising due to their excitation by po- 
larized light with intensities I 4 and I_, Therefore, the angular distribution 


of re-emission (effective) depending on direction does not follow the angular 


distribution which takes place in processes of absorption. ‘Te formulae of 
k, and m, are derived for some particular transitions, such as J = 0 ~Jj = 1, 


139 j= 0, and j = 1/24 j= 1/2. It is shown that equations of radiation 
transfer taking into account scattering of coherent re-emission can be solved 
by the method of successive approximations, and the wanted accuracy can be at- 
tained, There are 5 figures. 


SUBMITTED: May 1961, 
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S/712/62/028/000/008/920 


£032/E314 
AUTHORS: Stepanov, V.Ye. and Gopasyuk, S.I. 
TITLE: The structure of magnetic fields in active solar 
systems 
SOURCE: Akademiya naulc SSSR. Krymakaya astrofizicheskaya 


observatoriya. Izvestiya. v- 28. 1962. 194 - 223 


TEXT: The transverse and longitudinal components of the 
magnetic field were investigated for an active solar region, 

using the method described in a previous paper (Stepanov and 

Severnyy, present issue, p- 166) The magnetic field was recorded. 
using the Fe 45250 X line (splitting factor 0.3/1), for which ; # 
calibration charts were available so that the absolute magnitude . 
of H and its angle to the line of sight could easily be deter- 
mined. The active regions was followed for 8 days (September 
1-8, 1961). Charts showing the magnitude of the field and its 
orientation are reproduced. Analysis of the charts showed that 
in sunspot regions the average transverse field was higher than ; 
the average longitudinal field by a factor of 2.3. This factor | ; 
became 1-6 and 1.7 in the penumbra and umbra, respectively. The | 
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ene | 


recorded distributions ‘show that the structure of the magnetic : 
field at the level of the photosphere in the multi-centre sunspot ~ 
group resembles, in general, a dipole interaction pattern. : 
However, when the distance between the sunspot umbras increases, 
an eddy structure appears in the penumbral region and its vicinity 
This is due to the appearance of a finite azimuthal field 
component. The direction of the azimuthal field for the leader 
of the group was clockwise. The variation in the magnitude of the 
field vector for the leader of the group is found to be in 
excellent agreement with previous work (A.P. Severnyy - Izv. 
Krymskoy astrofiz. obs., 22, 12, 1960). The field falls off most. 
rapidly in the penumbral Pecion: The magnitude of the field at 
the penumbra-photosphere boundary is 500 Oe, while the angle 
between the field and the line of sight increases from zero at the 
centre of the spot to 60° at the above boundary. It then falls 
off slowly with increasing distance. Fig. 13 shows tho variation. 
in the field components with distance (in units of 500 km) for the 
leader of the group on April 5, 1961. A study of the bipolar 
structure of the umbra of the follower revealed the presence of 
strong azimuthal field ar genie in laa ieeie ati umbras. The 
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"> azimuthal componont Hy, reaches its maximu:a on the Hy #O. 
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‘The maximum value is equal to the value of “alt near the centre 
aral 


of the main umbra. The lines of force are p lel to the H,= 0 
line and characterize the direction of the azimuthal component of 
the transvorse field. The variation of Hy. and Kh, with distance: 


is similar to their distribution in a force-free field with 
cylindrical symnetry if it is assumed that the azimuthal components 
of two force-free fields of regions of different polarity can bo 
added. An ostimate is made of the conductivity coofficicnts for | 
the partially ionized gas in the umbra and the neighbouring photo-. 
sphere, using tho magnetic-field data. Tho values of an) Aye Ay 


and 5 for the umbra are 102? 6 x 107, 102° 


and 4 x 102° GeoBoeUe, 


‘while the results for tho photosphero are 2 x 1022, 9 x 1022, es 


11 12 


8.5 x 10 and 2x 10°", where A, is the conductivity along the; 


fiold direction, i, 4s the conductivity in tho direction perpon- | 
dicular to the field, As is the Hall conductivity and hy is = 
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the conductivity ‘associated with Joule losses. It turns out that 
the conditions existing at the sunspot umbra aro favourable for 
the existence of near-force={ree ficlds. There: aro'17 figures and | 
3 tables. . 
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‘ 
E010/E401 - 

| AUTHOR: Stepanov, V.Ye. _ ae 4 
TITLE: The atomic absorption coefficient of light with 


mutually perpendicular polarization, taking into 
account anomalous dispersion in the presence of a. 
magnetic field 


SOURCE; Akademiya nauk SSSR. Krymskaya astrofizicheskaya 
observatoriya. Izvestiya. v.28. 1962. 252-258 


TEXT: The author extends further the formalism developed by 
D.N.Rachkovskiy (Izv. Krymskoy astrofiz. obs., v.27, 1962, 148) 
for absorption coefficients with allowance for changes of 
refraction indices within absorption lines. Using his 
expressions for absorption exponents and presenting different 
polarizations in the complex-vector form, the author derives the 
following final formulas for the effective absorption 
coefficients of light with mutually perpendicular pokatization: 
taking into account gnepatons dispersion 
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(By)! Sint 7 + (6, — 4) cos? 7]. 


The polarization state for these coefficients is determined by 
the formula 


a _ deere VF (246, — asain + (a—aPeoy 
ats Dy f .? feat (e143 cosy aH be Mer en a coe 
Ses (37). 


where 85, S$] and sp are absorption coefficients (per one atom) =; 
for subcomponents of splitting (sg corresponds to the transition |' 
Am = 0); yY ~ inclination angle and 6+a quantity depending on 
the strength of magnetic field H, refraction indices, angle ¥, 

and representing the effect of anomalous dispersion. Its change 
as a function of distance to the middle of a spectral line is 
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, ‘ehown jn the figure. The effect of anomalous dispersion results 


in a decrease in-the difference between the two absorption ae 
coefficients 8 and s_ , for states with nutually perpendicular - — 
polarization. The author then .considers the effect of : 
cnomatous dispersion. in the magnitude of signals Crom the | 
longitudinal and transversal componenta of a wagnetic field, in the 
case of an optically thin absorption line at a narrow slit of the 
magnetograph photometer, The corresponding expressions for these . 
signals are ee is Ey tit 


Adi, = (1 — 8) (s, — 8) cos 7; 


- (41) 4 
Addy = (1 — 8) (25, — 8, — 44) sin® 7 sin 2x. a 


(42) 


these equations show that the anomalous dispersion effect E 
decreases the magnitude of signals, since 0 Lb 1. The author 
concludes that the use of narrow photometer slits for photo- ahs 
electric recordings of magnetic Fields may noticeably distort the 

magnitude of signals in the case of strong sagnetic ficlds, 

H .218CO gauss, and inclination angles ¥ =20 to 40°, The 
Card 3/4 3 Vu gin escad.ae dttoiele sas ty dbeeec wie iwese wages Set 


7 Sepa faeare erica peacanoneantenn Sean PEE i 
SABE eR ABRO MEMES GLAM LINES SSE ED EAT BARES iF 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5" 


BPEROYED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653210017-5 


Ls Zip ithe Ee Baan toast Bate aT nese Sica SS oe 5923 : 
ae nies aes ee rae ese cece ae SE SS Bereta crerencecram meme 
+ 
; $/712/62/628/000/012/020 
The atomic absorption ..- Ec1TO/E401 be i 


effect on signal magnitude of anomalous dispersion is nogligible we 
for slits used in the Crimean Astrophysical Obsorvatory for | : 
recording wagnetic fictds, | There is 1 figure. i? Vers! 


SUBMITTED: December 22, 1961 


Fig. Change of 1g5 as a function 
of distance to the line center, in 
terms of Doppler half-widths, 

for H = 1700 gauss, i ie 4o° 

(Fe A 5250 A) 
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ACCESSION NR: AP4007513 $/0214/63/000/001/00538/0067 


AUTHOR: Kuklin, G. V.3 scepenovs ve Ye. 


oe Rt 


TITLEs Mocion of gas and magnetic field in a sunspot 
SOURCE: Solnechny*ye danny*ye, no. 1, 1963, 55-67 


TOPIC TAGS: gas velocity field, magnetic field, magnetic field con= 
figuration, sunspot, penumbra, umbra, effective mass rotation, rotation 
templet, magnetic force line, sunspot photograph, chromosphere, 
spectral line, magnetic force tube 


ABSTRACT: The rotational motion of gas masses in a large sunspot was 
studied by means of several maps drawn each day, with time intervals 
of 30 min to 1.5 hr. Radial velocities of gas motion changed from 
day to day. The effective rotation of gas was computed from mean 
radial velocities for the umbra, the penumbra, and the whole spot. 
The rotation is clockwise, with a mean velocity of 179 #48 p/sgec for 
the whole spot. The angular velocity of gas rotation in the umbra is 
twice that in the penumbra. The direction of rotation of gas masses 
in the spot coincides with twists in the magnetic force lines. The 
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vertical motion of gas is unstable, with rapid changes of direction. ae 
The mean lifting velocity is -150 m/see and the sinking velocity, ; 
+120 m/sec. The spiral structure of the penumbra is surprisingly 
similar to the spiral form of magnetic force lines. Kuklin and 
Stepanov conclude that streams of gas flowing from a sunspot follow 
along magnetic force lines, pass through the photospheric layer, and 
go into the chromosphere. Orig. art. has: 8 figures and 3 tables. 


ASSOCIATION: Institut zemnogo magnetizma, fonosfery* i racprostrane> 
niya radiovoln Sibirskogo otdeleniya AN SSSR (Institute of Terrestrial 
Magnetism, Ionosphere, and Propagation of Radio Waves, Siberian Depart~ 
ment , AN SSSR . ; 
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UBSR/Radio Receivers, Crystal Controlled Jan kg 


"Crystadnye," Ye. Stepanov, 3 pp 
"Radio" No 1 


Design of various crystadynes, and device for 
checking effectiveness of various crystals when 
paired with other elements (zincite paired with 
aig and ateel, ferrosilicon with graphite, 
etc.). 
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“ap Attachmeat for Crystal Sets," Ye. Stepamov, 1 p 
“Radio” No 4 
Photograph and diagram of attachment consisting of a 


gimcite-steel crystal amd am 8-12 volt battery to 
facrease the range and volume of crystal sets. 
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"A Home-Hade Filament Rneostat," Radio, No. 7, 1949. 
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STEPANOV, YE. 
“An Out put Transformer," RADIO, No. 1, 1949. Moscow. ~c19'9=6 
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